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Gottlieb Bind o r GmbH & Co. KG, Bahnhofotr. 19> 71088 Holzgorling o n 
Hook and Loop Conn e ctor Pi e ce 

The present invention relates to a.hook and loop connector piece comprising a support strip 
with hooking elements located on it on one side and with at least one cover stri p which . The cover 
strip forms at least one free side edge area which e xt e nds extending beyond the asGignabl e 
respective longitudinal edge of the support strip , and th e. The respective free side edge area of the 
r e sp e ctiv e cover strip can b e fold e d ov e r its e lf in the direction to the support strip can be fold e d ov e r 
itsetf-along a fold line nmnin g extending in the longitudinal directio n, such that th e . The end edge 
of the respective free side edge area of the cover strip is facing the assignabl e faces the respective 
longitudinal edge of the support stripro n. On the side of the hook and loop connector piece facing 
away from the hooking element s ther e being s a connecting means for mold or molded foam is 
provided . 

Background of the Invention 

Hook and loop connector pieces of this typ e , in which having a plurality of hooking 
elements made in one piece in the form of stalks which hav e with thickenings is- and located on the 
hooking or front side of the support strip; are conventional., A production process for producing the 
support strip of these hook and loop connector pieces is described in DE 198 28 856 CIt 
(corresponding to U.S. Patent No. 6,627.133). In this process^ preferably a thermoplastic, especially 
a_polyolefin or polyamide, in the plastic or liquid state is supplied to Ae-agap between Ae-a 
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pressing tool and tbe-a.molding tool^^ ^. The shaping element on the molding tool b e ing is^a 

screen with continuous cavities and th e . The hooking elements beingare formed by the 

thermoplastic which at least partially hardens in the cavities of the screen.. In this way^ a so call e d 

micro-hook and loop 

fastener with 200 to 400 hooking elements per cm^ is formed.. Instead of the mushroom4a€e -shaped 
hook and loop elements formed in this connection, a support strip can also be provided in the form 
of a textile material in which the hooking elements are formed by a loop material which is^ for 
example^ integral with the textile support strip.. Instead of the loop material, how e v e r, a fleece or 
mushroom structure can also be used. 

These hook and loop connector pieces are used for diverse purposes, for example^ in motor 
vehicle engineering, floor installation technology, clothing of any type, and fef-special applications 
in mechanical engineering.. The hook and loop connector pieces have proven themselves in these 
areas as a detachable and reliable connecting and closing technology If these hook and loop 
connector pieces are used for aircraft or vehicle passenger seats, they are used among other purposes 
to attach seat coverings to foam body parts, ones consisting of a mol d formed of a molded foam^ 
sem e. Some hook and loop connector pieces beiag-are foamed into the cushion foam material when 
the respective seat is being produce d, and th e. The hook and loop connector piece with the 
corresponding hooking elements being-is_fastened to the upholstery material, in particular sewn to it. 
For the purpose of producing the foam body parts, the hook and loop connector pieces are inserted 
into GO call e d seating pipes of a foam mol d, and by . By insertion of foam material into the free 
cross sections of the foam mold, preferably polyurethane (PU) foam, the hook and loop connector 
pieces are fastened to the foam body parts in the process of foaming-in._ The parts employed 
normally project above the other walls of the foam mold^ and thus^ later form groove-like recesses 
in the foam body part which is then engaged in the upholstery material with the other corresponding 
hook and loop connector piece._ In this way^ geometric seam and shape pattems may be produced 
on a particular seat depending on the design. 

DE-A-100 39 940 (corresponding to U.S. Patent No. 6,537,643) discloses a generic hook 
and loop connector piece with a support strip with hooking elements located on i t and with a . A 
cover strip w4Meh-covers the support strip on the side facing away from the hooking elements, said 
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cov e r strip b e ing and is w ider than the support strips so that free side edge areas of the cover strip 
extend on both sides beyond the assign e d longitudinal edges of the support strip. Because in In the 
known solution^, the two free side edge areas of the cover strip are folded around one another such 
that the end edges of the free side edge areas are facing the longitudinal edges of the support strip; 
fee -. The c over strip on both sides then forms a kind-ef sealing lip which e xtend s extending along 
the area having the hooking elements and adfem sadjoining the wall parts of the foam mold which 
surround the mold trough in which the hooking elements are held during the foaming process.^ The 
foam material introduced into the foam mold causes this sealing lip to be pressed against the facing 
wall parts of the moldv4he -. The sealing Hp^ due to a certain flexibiUty in the area of the fold line 
conformin g, conforms to the wall areas which form the sealing surfaces, so that th e improv e ment 
d e sired of in th e improved seaUng action of the foam barriers is achieved. 

Moreover, in the known solution^ the support strip can have at least one flexurally stiff 
reinforcing element which ext e nd s extending preferably in the form of a bending wire along the 
support strip._ In foam moldin g th e refore^ better embedding properties for hook and loop connector 
pieces result and du e . Due to the flexural stif&ess of the reinforcing element^ the hook and loop 
connector pieces, once inserted in the respective foam mold, remain in their position. 

Furthermore, in the known solution the cover strip is formed from a plastic nonwoven m 
ord e r t o enable in such a way good crosslinking with the polyurethane mold foam for producing 
cushion parts in motor vehicle seats. But it has b ee n found that e Gpeciall y Especially under 
subsequent high stress in daily use of the seat^ this adhesion is often not adequate and detachment of 
the hook and loop connector piece from the foam cannot be precluded. 

In order to counteract thi s, it has already be e n proposed in th e prior art (US inadequate 
adhesion, U. S. Patent No. 4,693,92 l^)-fea t discloses anchor elements fee-attached on the back of the 
support strip with the hooking elements, with projecting anchor parts in ord e r to improve adhesion 
to the mel dmolded foam. But it has be e n shown in In practice-that, in spite of these anchor 
elements^ improved adhesion of the foam to the hook and loop connector piece does not occurf-en-^ 
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On the contrary, often during the foaming-in process, the anchor elements prevent the foam material 
from flowing freely by the anchor elements, with the result that in the area of the anchor elements 
air holes occur in the foam, that is to say, cavities-whieh -. These cavities in tum unintentionally 
promote the separation of the hook and loop connector piece and mold foam. 

On th e basis of this prior art, th e r e for e th eSummarv of the Invention 

An object of the present invention is to fiirth e r improv e th e Imown solutions such 

fea tprovide an improved hook and loop connector piece wherein a reliable foam barrier is ensured 
by the respective side edge area of the cover strip and that moreov e r optimum adherence of the 
me MmoIded foam to the hook and loop connector piece occurs. 

^This object is basically achieved by a hook and loop connector piece with th e f e atur e s 

sp e cified in claim 1 in its e ntir e ty. 

In that, as sp e cified in th e charact e rizing part of claim 1, th e connecting means is-formed 

from a plurality of individual projecting rods , which fre e . Free of additional projection s, the 
projecting rods effect adherence of the mel dmolded foam such that th e . The anchor elements with 
their projecting anchor parts are replaced by pin-like individual rods with a-smooth suffee esurfaces 
which for this purpose are made free of projections.. It is surprising to one with average skill in the 
art in the field of hook and loop fastener technology that with less use of material, in this instance 
formed by the individual rods, h e arriv e s at b etter adhesion results than in the known anchor 
elements or with the known nonwoven material of the cover strip. 

The individual rods on the side of the hook and loop connector piece facing away from the 
hooking elements form only a small resistance to inflow of mold foa m, so that th e . The foam 
material can then flow unhindered to the individual rods^ and can completely encompass them 
without air holes or other cavities forming.^ By totally surrounding the individual rods with the 
meldmolded foam, adhesion over a large surface is implemente d, with it b e ing possibl e to mad e th e 
. The individual rods can be made microscopically small^ and still achieve reliable adhesion b e ing 
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achi e v e d compared to anchor elements which often have at least the size of the hooking elements on 
the opposing site or are made still larger in ord e r t o be able to engage the m^ dmolded foam 
material as deeply as possible.. In this respect^ the solution as claim e d in the of the present invention 
is implemented in a space-saving manner. 

Moreover, as a result of the folded-over side edge areas, reUable sealing in the foam mold 
(pipe) is achieved-md ^. The hooking elements necessary later for operation of the hook and loop 
connector piece are not rendered unusable by the mel dmolded foam. 

In one preferred embodiment of the hook and loop connector piece as claim e d in th e of the 
present invention, each individual rod has a cylindrical middle part which undergoes transition on 
the head side into a convexly made head part^ and ends on the foot side via a concavely made foot 
part in a strip-lifee -shaped support part and is connected integrally to it._ By changing from convex 
shaping to concave with incorporation of a cylindrical middle part, an ideal adhesion geometry is 
achievedT-feis -. This improved adhesion has been shown by practical tests.. The strip-like support 
part can also be formed in ord e r to bring about a so called b ack-to-back solution by the support strip 
of the hook and loop connector piece itsel f, th e r e sp e ctiv e . The cover strip with its side edge areas 
then having h as t o act along the longitudinal edges of the support strip. 

Other advantageous e mbodim e nts are th e subject matt e r of th e oth e r dependent claims. 

In th e following, one embodim e nt of th e hook and loop conn e ctor piec e as claim e d in 

the obiects. advantages and salient features of the present invention will b ebecome apparent from 
the following detailed using th e description. which, taken in conjunction with the annexed 
drawings . The figures , discloses a preferred embodiment of the present invention. 

Brief Description of the Drawings 

Referring to the drawings which form a part of this disclosure and which are schematic 

and not to scalcri 
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FIG. 1 shows a cutawa v l is a front elevational view in section of a seating pipe for a foam 
mold T with a hook and loop connector piece being-inserted into the mold trough of the seating pipe 
(shown partiall y in a s e ction^ partially in a front vi e w) ) according to an exemplary embodiment of 
the present invention : 

FIG. 2 showsi g a t ^plan view of the hook and loop connector piec e of FIG. L viewed in 
the direction of looldng at its fr^t-side which ha s having hooking elements; 

FIG. 3 shows is.a side elevational v iew of a single individual rod as part of the connecting 
means ? of FIG. 1; and 

FIG. 4 -shews-is_another top plan view of the hook and loop connector piece, viewed in the 
direction of looldng at i ts back facing away from the hooking elements. 

Detailed Description of the Invention 

The hook and loop connector piece as claim e d in th e according to an exemplarv embodiment 
of the present invention has a support strip 10._ On one side of the support strip 1 0 ther e ar e^ 
hooking elements 12 are located in a row next to one another and in successionr-fe e. The hooking 
elements 12 as-shown in FIG. 2 viewed toward the longitudinal direction of the support strip 10 
beinj^are located in obHquely runnin g extending longitudinal and transverse rows._ For example, the 
hook and loop connector piece can be a so call e d microfastener in which 200 to 400 hooking 
elements and more per cm'^ are provided on a support strip 10 with a thickness from 0.1 to 0.3 mm. 
A process for producing the support strip of such a microfastener is disclosed in DE 198 28 856 CI . 
In this known process^ by preferences^ a thermoplastic is supplied to the gap between the pressing 
tool and the molding tool, in which the shaping element is a screen w^hich has h aving continuous 
cavities and-in which the hooking elements are foraied by the plastic which at least partially hardens 
in the cavities of the screen. 
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The support strip 10 has a bending-resistant stiffening profile which e xt e nd s extending along 
the entire length of the support strip 10._ In the illustrated embodiment^ this stiffening profile 
consists o f includes a wire 16, especially in the form of a metal wire._ The wire 16 is permanently 
connected via an adhesive means designat e d as a whol e as layer 18 to the support strip 10 on its back 
facing away from the hooking elements 12._ The adhesive can consist be, for example-ef, a moisture- 
crosslinking PU.. The adhesive layer 18 completely covers one side of the support strip 10 and is 
permanently connected to it.. The diameter ratios are selected such that the thickness of the adhesive 
layer 18 corresponds to the thickness of the wire 16. But it would also b e conc e ivabl e for th e The 
adhesive layer 1 8^ in terms of its thickness4e -. can only partially accommodate the wire 16 with its 
given diameter. 

The adhesive layer 18 on its side facing away from the support strip 10 has a cover strip 20, 
preferably in the form of a textile or plastic nonwoven.. The cover strip 20 projects laterally along 
the longitudinal edges 33 of the support strip 10 by a definable distance , i. e .. o n . On both sides of 
the support strip 10, one respective free side edge area 21 each being is formed with the cover strip 
20r"fei s. Each free side edge area 21 being-is_designed to rest against the wall part 22 on the top of 
the seating pipe 24 which is a component of the foam mold (not shown) in FIG. 1. _The seating pipe 
24 has a mold trough in the form of a recess 28^-ite -. The recess free cross section b^ng-is.matched 
to the support strip 10 of the hook and loop connector piece to be accommodated in this mold 
trough with its hooking elements 12 in the form of hooking mushrooms.. The hooking elements 12 
generally make contact with the base of the recess 28 on the front or button side. 

The free side edge areas 21 of the cover strip 20, as is apparent from FIG. 1, are folded over 
themselves in the direction to the front side featuring the hooking elements 12, i.e., toward the side 
facing the seating pipe 24r4h e. The fold lines 3029 each ext e nding extend in the longitudinal 
direction of the cover strip 1 0 and i n . In the illustrated embodiment-being -, fold lines 29 are flush 
with the side walls 35 of the seating pipe 24._ In the hook and loop connector piece pressed against 
the seating pipe 24, as is shown in FIG. 1, th e r e for e the cover strip 20 rests on the wall parts 22 
which laterally delimit the mold trough or recess 28, with a double material layer.. This double layer 
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of the folded cover strip 20 acts like a sealing lip which prev e nt s preventing penetration of foam 
material into the recess 28 in the foaming process, i.e., when the foaming mold is filled with foam 
materialr-tbis -. This sealing is additionally promoted by the nonwoven-like configuration so that the 
hooking elements 12 of the support strip 10 which ar e held in the recess 28 are protected against the 
danger of being cemented by the penetrating foam material and consequently becoming unusable. 

Along the wall parts 22 of the seating pipe 24 th e r e ar e p ermanent magnet strips 30 or a 
row of individual permanent magnets^wbi^^ together with the ferromagnetic property of the cover 
strip 20^ form a magnetic holding means or holder b y which the folded side edge areas 21 of the 
cover strip 20 and thus of the hook and loop connector piece are secured on the seating pipe 24._ In 
particular, the cover strip 20 which by pr e f e r e nc e preferably is formed from a nonwoven and 
acquires its ferromagnetic property by embedding ferromagnetic particles in the material of the 
cover strip 20._ The use of a nonwoven as-fee-cover strip 20 enables good sealing action relative to 
the polyurethane mold foam which is p laced in the foam mold for producing cushion parts for 
vehicle seats, including aircraft passenger seats, so that it is ensured that the hook and loop 
connector pieces are reliably anchored by foaming in on the cushion part for their later use and 
connection to the covering material of a seat. 

On the side of the hook and loop connector piece facing away fi:om the hooking elements 12 
th e r e is^ a connecting means or connector 36 for the mold foam T is provided. The strip-like 
connecting means or support strip 36 consists of h as a plurality of projecting individuals rods 38, ef 
which one is- being shown enlarged in FIG. 3._ These individual rods 38 permit adhesion of the mold 
foam to the actual hook and loop connector piece without projections, that is, without projecting 
anchor elements.. The individual rods 38 can be produced analogously to the screen technology 
described in DE 198 28 856 C2 for producing hooking elements 12 , howev e r . However, the 
respective shaping cavity of the screen is_not being<:ompletely filled with the plastic material, so 
that before reaching the bottom of the mold the plastic material is ab^eady starting to hardenrse-#iat 
th e: The individual rods 38 on their fi-ee en dends then do not acquire the head configuration, as are 
characteristic for the hooking elements 12 as a mushroom closure part.. In terms of their extemal 
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shape^ the individual rods 38 relative to their middle part th e refor e are similar to the stalks of the 
hooking elements 12 connected to the head parts toward the free end. Furth e rmor e , th e The 
individual rods 38 are an integral part of the strip-like connecting means 36 of plastic material.^ A 
suitable adhesive is used to produce the connection between the connecting means 36 and the back 
of the cover strip 20. 

The connecting means 36 in contrast to FIGS. 1 and 4 need not extend over the entire width 
of the cover strip 20 ; optionally h e r e . Optionally, only partial extension (not shown) is sufficient. 
Furth e rmor e , in order to To bring about a back-to-back configuration, the individual rods 38 could 
also be configured on the back of the support strip 20 with the hooking elements 12 , and th e n th e^ 
The cover areas (respective free side edge area 21) would then have to be connected along the 
longitudinal edges 33 of the support strip 10 (not shown). 

As shown especially in the enlarged b yview of FIG, 3, each individual rod 30 has a 
cylindrical middle part 40 which undergoes transition on tiie head side into a convexly shaped head 
part 42 and o n . On the foot side , each rod ends in a strip-lik eshaped support part 46 as a component 
of the connecting means 36 by way of a concavely shaped foot part.^ As furthermor e follows 
fr ^shown in FIG. 4, the individual rods 38 are located in longitudinal rows 48 and transverse rows 
50. In this way a typ e of^ checkerboard pattern is formed^ and at fee -each connecting points 
between the longitudinal rows 48 and the transverse rows 5 0 th e re is ^ one respectiv e individual rod 
38 e ach. In this r e sp e c is located. FIG. 4 shows that the distances between the adjacent individual 
rods 38 from the longitudinal row 48 and the assignable transverse row 50 are essentially the same. 
The distances between adjacently opposite individual rods are 400 to 700 |xm, preferably roughly 
600 |iim._ The diameter of the middle part 40 is roughly 200 |xm, the size ratios with scale X being 
illustrated which in FIG. 3 at top left shows a length ratio of roughly 200 pm. _The height of each 
individual rod 38 is approx rimatelv 400 um-and-th e. The total height of the support part 46 with the 
individual rods 38 seated is approx Timately 600 |xm. 
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In order to b e abl e to To achieve better adhesion of the individual rods 38 to the 
fflel dmolded foam, provision may b e mad e such that t he individual rods 38 beare provided at 
least partially with a coating which improves improving the adhesion or adherence of the foam. 
This coating can have a gradient action such that the mold foam is pulled toward the individual 
rods 38 and immediately hardens there._ Using suitable methods^ the siu'face energy of the plastic 
material can be increased, by m e ans of p lasma processes, corona processes and gas fluorination 
processes. 

While one embodiment has been chosen to illustrate the invention, it will be understood 

by those skilled in the art that various changes and modifications can be made therein without 
departing from the scope of the invention as defined in the appended claims. 

What is claimed is: 
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HOOK AND LOOP CONNECTOR PIECE 



Abstract of the Disclosure 

A hook and loop connector piece includes a support band (10) with hooking elements 
(12) arranged on one side and at least one cover strip (20) on an opposite side. The cover strip 
forms at least one free lateral edge region (21) extending over the corresponding lateral edge (33) 
of the support band (10). The free lateral edge region (21) of the cover strip (20) may be folded 
over itself, along a fold line (29) extending in the longitudinal direction. The terminal edge (31) 
of the free lateral edge region (21) of the cover strip (20) is tumed towards the corresponding 
lateral edge (33) of the support band (10). On the side of the hook and loop connector piece 
away from the hooking elements (12), a connector (36) for a molded foam is provided. The 
connector (36) is embodied as a number of projecting separate rods (38) performing the adhesion 
of the foam without additional projections. 
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